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A needle for penetrating .a membrane 
FIELD OF THE INVENTION 



35 



The present Invention relates to a needle for penetrating a membrane in accordance with the 
preamble of claim 1, an arrangement for transferring a liquid In accordance with the 
preamble of claim 15, a needle for penetrating a membrane in accordance with the preamble 
of claim 29 and a method for manufacturing a needle for penetrating a membrane In 
accordance with the preamble of claim 33. 



The Invention Is applicable in several different technical fields of use when a membrane is 
penetrated, but hereinafter -or illuminating, but not in any way restricting, the invention, the 
use when a membrane Is penetrated for transferring a liquid, such as a medical substance, 
from a needle to a container which is sealed by the membrane or for transferring a liquid 
15 from the container to the needle, by means of the needle, will be described. 

BACKGROUND OF THE INVENTION 

Known needles for suction and Injection of medical substances, which needles have a flow 
20 direction which is substantially parallel to the longitudinal extension of the needle, I.e. the 
liquid flows out from or into the needle In a main direction which Is substantially parallel to 
the longitudinal centre line of the needle, are primarily used for injection of pharmaceutical 
preparations into a patient or for drawing of blood from a patient. In such cases, the needle 
penetrates the skin and the tissues directly under the skin and there is a strong-felt desire 
that the penetration may be performed while causing as little pain as possible for the 
patient. For this reason, th*. needles are designed to require as small a force as possible 
when the skin is penetrated and this may be achieved by the needle being ground so that 
the penetrating tip of the needle has sharp edges which cue an Incision in the skin, through 
which Incision the needle is inserted Into the body of the patient. 



Traditionally, needles of the lype discussed above are also used for penetrating a membrane 
when medical substances a^ handled. Such membranes are frequently used In medical 
systems, for example as a »eal of a container, such as medicine bottles or similar. In this 
connection, the needle has two functions; the needle shall penetrate the membrane, and the 
needle shall transport the substance. However, these needles have Important drawbacks due 
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to the fact that sharp edges of the tip of the needle may release particles from the 
membrane. This effect Is called "coring" and Is primarily Initiated from sharp inner edges of 
the lumen of the needle. A :ore from the membrane, made of rubber for instance, could be 
produced when the needle penetrates the membrane. These cores or particles may be 
5 carried by the needle and contaminate the substance transported via the needle. Further 
problems arise as a consequence of the fact that the needle leaves a cut in the membrane 
when the membrane is aenetrated, which cut has an extension corresponding to 
substantially the width of the edge of the needle. One or more such cuts of the membrane 
may result in the membrane not being able to fit tightly around the needle and, thus, 
10 leakage may arise. When medical substances are handled, It Is often an absolute condition 
that leakage does not ariste, since in the case of a leakage, the substance may be 
contaminated and/or spreac to the environment. Furthermore, after several penetrations, 
parts of the membrane may be released, i.e. may be cut away, from the membrane and 
contaminate the current subsstance. 

IS 

Some known needles have been developed taking Into account the aspect of avoiding coring 
from a sharp inner edge of the lumen of the needle by mechanical blasting treatment 
thereof. However, since the teedle must have a sharp outer edge on the tip of the needle to 
obtain good penetration properties as discussed above, and the needles are mass-produced, 
20 the needles are manufactured to obtain the best penetration and cutdng properties at the 
expense of the antl-corlng properties, I.e. it Is not possible to blast the outermost part of the 
tip because In that case the cutting properties of the needle are impaired. 

THE OBJECT OF THE INVENTION AND SUMMARY OF THE INVENTION 

25 

A first object of the present Invention Is to provide a needle of the kind defined in the 
introduction, which needle will reduce at least one of the drawbacks discussed above of 
already known such needles -.o a substantial extent, I.e. a needle which reduces the risk that 
a leakage arises and/or that particles from the membrane are released. 

30 

This object is attained according to the invention by a needle according to appended dalm 1. 

Due to the fact that the penetrating tip Is designed with a substantially point-shaped edge to 
initially prick the membrane when the membrane is penetrated and that the outer edges 
35 present on the pointed end In the area between the point-shaped edge and a position 
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beyond the opening are rounded so that after the Initial penetration the pointed end will 
push the membrane material away rather than cutting the membrane material. Ideally, a 
point-shaped hole without cut cuts of the membrane will be obtained when the membrane' is 
penetrated. The absence of cut cuts of the membrane reduces the risk that leakage arises 
5 and that parts of the menbrane will be removed when the membrane Is penetrated. 
Furthermore, the rounded o;jter edges of the pointed end, i.e. a dulled tip, enable the needle 
tip to slide on the membrane to a penetration hole which originates from a previous 
penetration, without cutting the membrane, when penetration of the membrane is repeated, 
thereby causing the needle to be self-centring and to penetrate the membrane through the 
io already existant hole, which even more reduces the risk that leakage arises and that parts of 
the membrane will be removed when the membrane is penetrated. 

According to a preferred embodiment of the needle according to the Invention the inner edge 
of the opening is rounded. Such a rounded Inner edge further decrease the problem of 
is coring membrane material when the needle penetrates a membrane. 

According to another prefer red embodiment of the needle according to the invention the 
penetrating tip is designed with a cross section having a symmetry causing at least three 
substantially equally sized forces in different directions which are radial to the longitudinal 

20 centre lines of the needle and which forces counteract each other so that the needle will 
tend not to deviate from the Initial penetration direction when the needle penetrates a 
membrane. The provision of such a symmetric cross section of the penetrating tip enables 
the needle to follow the initial penetration direction during penetration, . i.e. the needle 
becomes self-centring, and, thus the risk of releasing material from the membrane is 

25 decreased. 
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According to another preferred embodiment of the needle according to the Invention, 
preferably In combination with the cross section discussed above, the penetrating tip fs 
arranged to lie substantially on the longitudinal centre line of the needle. Hereby, the needle 
5 may impact the same point <:«f the membrane fn every penetration even In the case when the 
needle is rotated about its longitudinal axis between penetration occasions and the needle 
becomes self-centring, and a favourable load distribution on the membrane is obtained 
during penetration thereof, thereby reducing the risk of the membrane cracking adjacent to 
the penetration hoie* Furthermore, the transport of membrane material into the needle 
to through the opening of the needle is further obstructed. 

A second object of the present invention is to provide an arrangement of the kind defined in 
the introduction, for transferring a liquid, in which arrangement the risk of contaminating the 
liquid and/or spreading the liquid to the environment has been reduced to a substantial 
15 extent. 

This object is attained according to the Invention by an arrangement according to appended 
claim 15. 

20 The invention also relates to a needle according to claim 2g. Provision of such a symmetric 
cross section of the penetrating tip enabling the needle to follow the Initial penetration 
direction during the penetration and, thus, the risk of releasing material from the membrane 
is decreased. 

25 According to another preferred embodiment of the needle according to claim 29, the 
penetrating tip fs arranged to lie substantially on the longitudinal centre line of the needle. 
Hereby, the needle becomes even more self-centring and a favourable load distribution on 
the membrane is obtained during penetration thereof, reducing the risk of the membrane 
cracking adjacent to the penetration hole. Furthermore, the transport of membrane material 

30 into the needle through the opening of the needle is further obstructed, 

A further object of the present invention is to provide a method enabling that a needle 
according to the Invention for penetrating a membrane may be manufactured In a rational 
way and at a low cost. 

35 
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This object is attained according to the Invention by a method according to appended claim 
33. 

BRIEF DESCRIPTION OF THlf DRAWINGS 

Hereafter, preferred embodiments of the Invention will be described by way of example only 
and with reference to the attached drawings. 

In the drawings: 

Fig. 1 Is an elevatlonal view of a part of a needle according to the Invention together with a 
schematic membrane, 

Fig, 2 Is a view from above tif the needle In Fig. 1 , 

Fig. 2a is a sectional view of the penetrating tip of the needle in Fig. 2, 

Fig. 3 Is a schematic plan view of a membrane which has been penetrated by a needle 
designed in accordance with prior art, 

Fig. 4 is a schematic plan view of a membrane which has been penetrated by a needle 
designed In accordance with che invention. 

Fig. 4a is a schematic plan view of a membrane which has been penetrated at different 
25 locations by a needle designed in accordance with the invention, 

Fig. 5 Is an elevatlonal view of a part of a blank for manufacturing a needle according to the 
invention, 

30 Fig. 6 is an elevatlonal view corresponding to the view In Fig. S Hlustrating how the tip of the 
needle has been brought Into a position so that it Intersects the longitudinal centre line of 
the needle, 



20 



Fig. 7 is a view from above ol'the blank illustrated in Fig 5, 
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Fig. 8 is a view corresponding to the view In Fig. 6 Illustrating an example of a needle 
according to the Invention provided with a suitable cut before the needle is finally surface 
treated for further shaping a id removing of possibly sharp edges and burrs, 

S Fig. 9 is a view from above of the needle Illustrated In Fig. 6, and 

Fig. 10 is a sectional view of the needle In Fig. 9. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 



10 



In Figs. 1 and 2, a needle 1 'or penetrating a membrane 2 Is Illustrated. The needle 1 has a 
pointed end 3 provided with a penetrating tip 4. The outermost portion of the penetrating tip 
4 is arranged to lie substantially on the longitudinal centre line 5 of the needle 1, i.e. the 
outermost portion is located on or very close to the centre line 5. Since the tip 4 Is centred 
15 relative to the needle 1, the characteristics of the needle become independent or at least 
less dependent on how the needle is rotated about its longitudinal centre line 5 when a 
membrane 2 is penetrated, n other words, the penetrating tip 4 will Impact substantially the 
same point on the membrane when the membrane is repeatedly penetrated even In the case 
when the needle Is rotated about its longitudinal axis between penetration occasions. This 
means that the needle will always Impact the membrane in the centre of the needle- 
membrane system resulting In a favourable load distribution on the membrane during 
penetration thereof, thereby reducing the risk of the membrane cracking adjacent to the 
penetration hole. Furthermore, In addition to the advantages already described the transport 
of membrane material Into the needle Is further obstructed. 



20 



25 



30 



35 



Furthermore, the pointed end is provided with an opening 6 for letting a liquid in and/or out 
in a main direction 7 which Is substantially parallel to the longitudinal extension of the 
needle 1. Such a flow direct on In the forward direction Is an absolute necessity In many 
medical systems where the reedle Is Included, for avoiding flushing against other adjacent 
equipment, where otherwise :he function of such equipment may be affected by the liquid in 
an undeslreable way. Furthermore, such a flow direction In the forward direction may also 
enhance mixing of the current drug, such as for example a powdered substance. Although 
the opening 6 is arranged on substantially one and the same half of the cross section of the 
needle, and on the upper side of the longitudinal centre line of the needle 5 such as 
Illustrated In Fig. l, primarily for reasons associated with the manufacturing of the needle, It 
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s W el U I^r S,b ' e H, t0 ' OCate ° r ^ ° Pen,n9S ,n °** r "° sltio " s «ta«ve to the cross 
section of the needle i, whll« mamtaimng the desired main direction of the flow. 

5 ZmTZ 6 ' T* I" ,OCa:ed 10 *• P ° ,nted 3 ° f thS n6ed,e *> 13 to enable a 

Irouoh a k t0 °'' fr0m ne6dle L F ° r — tbe 1 -ay be Inserted 

Twlno IT ^ ^ C ° nSt,tUteS 9 S6al ° f 3 C ° nta,ner ' SUCh « * -d,c,ne bottle, for 
drawmg the contents ,n the container up and then, In a slml.ar way, the needle may 

~ h r" ~ ne 01 a second conta,ner ' - an v '»nfus,on b ? 9 , f :: 

transferring the contents previously drawn up to this second container. 

The penetrating tip 4 of *. needle 1 according to the invention Is designed with a 

5haped ; d9e 8 to ,n,tia,,y prtck a membrane whe - *• ~* < 

penetrated Furthermore, the outer edges 19 present on the pointed end 3 In the area 
between the point-shaped e-.ge 8 and a position 25 beyond the opening 6 are funded to 

away rather than cutting the membrane materia, when the membrane ,s penetrated. 

m T 9 ;? 3 " 8Xamp,e ° f a P° ssib,e ™« ^on of the outermost penetrating tip 4 is 

^Tn I th ™ Per:e T 9 HP 4 ,S " fUStraCad ^ 29 3 trianX'crU 
c^t s^onT 1, COmerS ' S *™ etrtes are possible such as a subs te ntla.,y circular 
a^natL ™* tr,an9U,ar 9.ves rise to three substantially equally steed forces 

eir S nlThT b r e ' n d,,ferent d,reCt, ° nS ^ " ~" ^ 

Z ' 1 * C ° U " ,teraCt -* ° ther ' the ne « d,e w <» act in a self-centring way 

during penetration of the menbrane. centring way 

cTneTn T f ^ * *"* SUbstantf ^ corresponding to a part of an imaginary 

cTca^! :T CO ' nC,deS tHe substa ^»V PCnt-shaped edge 8. By creat ingT 

to Z£ , ttJ SeCt, ° n ' the deSire£l ed9e ,s obta,ned ' ^ich edge has the function 

te 2 T membran ' 5 and ' ^ Penetrat, ° n tbe end 3 wTpush 

the membrane materia, away, primarily in directions substant,a.ly perpend!^ to the 

»at ^c^noT Pa 7 f ^ need ' e P9SSeS thrOU9h * e membrane ' ™ s 

penetration of the membran,. Thus, the damaging of the membrane by forming a cut, 
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having an extension the size of the diameter of the needle, as being characteristic for prior 
art needles, Is avoided. 

To achieve a pointed end 3 without cutting edges, the needle ! may for example be ground 
and/or blasted and/or elect -ochemlcally polished to obtain the desired shape and surface 
smoothness and to remove possibly burrs located for example around the opening 6. 

The Invention also relates to an arrangement for transferring a liquid, comprising a 
membrane 2 and a needle 1 according to the invention for penetrating the membrane. The 
liquid may be transferred from inside the needle to a volume sealed by the membrane or In 
the opposite direction from the volume to the Inside of the needle. 

The needle according to the invention may be produced from a stainless steel, such as for 
example Stainless steel Aisi: 304, but also other material are possible, such as plastic for 
Instance. With the exception of the pointed end 3 of the needle, the needle may be designed 
according to general standards, for example with an outer diameter of approximately 1.2 
mm and an Inner diameter of approximately 0.9 mm. In Fig. i, the membrane 2 is also 
schematically Illustrated, wiich membrane suitably is produced from a thermoplastic 
elastomer (TPE), though a silicone rubber is also a possible material of the membrane, and 
which membrane has a thlclcness 10 In the Interval from parts of a millimetre to several 
millimetres, for example up to 10-15 mm or more, and preferably about 3 mm. 

It is not unlikely that a needl* i according to the invention, which has been designed so that 
at least in some respects it !s blunt as compared to a conventional needle, requires that a 
larger force be used when t ie membrane is penetrated. However, this is not particularly 
critical, since the needle is not intended to penetrate directly in skin and/or tissue of a 
patient and, thereby, the proDlem of minimising pain Inflicted on the patient to the greatest 
possible extent Is not present. Instead, such as previously described, the primary aim Is to 
minimize the damage of the membrane 2 to the greatest possible extent to thereby avoid 
possible leakage and contamination when the membrane Is penetrated. 

In Fig. 3, a membrane is depicted which has been penetrated by a needle having a relatively 
wide cutting edge in accordance with prior art. A number of cuts u have been created when 
the membrane 2 was penetrated and, furthermore, it is Illustrated how a part 12 of the 
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membrane 2 thereby has been cut out and runs the risk of coming loose from the 
membrane and leading to contamination of the system. 

In Figs. 4 and 4a, a membrane is depicted which has been penetrated by a needle l 
5 according to the Invention having a substantially point-shaped edge 8. In the example 
Illustrated in 4a, the penetrations have been performed at different locations 13 on the 
membrane 2. Nevertheless, such as described above, If the point-shaped edge 8 of the 
penetrating tip 4 is arranged to lie substantially on the longitudinal centre line 5 of the 
needle 1 and the position of the centre line 5 of the needle relative to the membrane Is 
10 substantially maintained between the penetrations, penetration may be performed at one 
and the same point 13 of the membrane, as Illustrated in Fig, 4, even if the needle has been 
rotated about Its own longitudinal axis. In the case illustrated In Fig. 4a, however, It is 
assumed that one or more penetrations have been performed at several locations 13 on the 
membrane 2. 

15 

If the point-shaped edge 8 l» centred as described above, only, one point-shaped hole 13 of 
the membrane 2 is formed .'is a consequence of several penetrations. Ideally, only such a 
through hole is formed when the membrane 2 is penetrated, but depending on the 
properties of the membrane, for example thickness, elasticity, etc, the load from the needle 

20 may also cause the membrane 2 to crack 14 adjacent to the penetration hole 13, such as 
illustrated for some of the penetration positions. However, It should be emphasised that 
these crack formations 14 are not In any way comparable to the cut cuts 11 according to 
Fig. 3, which necessarily arisa when needles according to prior art are used. However, most 
often the crack formation 14 which In some cases may arise when the needle according to 

IS the Invention is used Is not desired, and consequently, the characteristics of the needle 1 
and the membrane 2 are suitably adapted to each other so that these cracks 14 are avoided 
and/or delimited as regards the size to the greatest possible extent, for example by 
choosing a membrane materhil having sufficient elasticity. 

0 In Figs. 5-10 there is illustrated how a needle 1 may be manufactured in accordance with 
the method according to the Invention. In a first step illustrated in Fig. 5 and 7, a tubular 
blank 15 is obliquely cut, which blank IS preferably has a circular cross section, to obtain a 
pointed end 3. The thus obtained pointed end 3 of the needle has an opening 6 constituting 
an Inlet and/or outlet of a through channel 16 in the needle 1 for transport of fluid. 
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The pointed end 3 is then shaped so that the outermost portion of the tip, which tip {$ 
Intended to constitute a penetrating tip 4 when a membrane is penetrated, lies substantially 
on the longitudinal centre line 5 of the tubular blank, i.e. the needle 1. For this purpose, the 
tip 4 Is bent suitably from i\\ position 17 located at the periphery of the needle (see Fig. 6), 
5 where the tip has a positior 17 depicted by dot-dashed lines in a lower part of the needle 1, 
In the direction towards (upwards in Fig. 6) a position in which the tip occupies substantially 
the centre of a cross section of the needle. A further adjustment of the position of the tip 4 
may, If so is desired, be performed in connection with the tip 4 being shaped to the desired 
shape in for example a subsequent grinding step. 

10 

All outer edges 19 present on the penetrating tip 4 are rounded or chamfered for forming a 
substantiafly point-shaped edge 8 according to Figs. 1 and 2 and removing the sharp edges 
possibly occurring closest tc the point-shaped edge 8, which edges otherwise would cut the 
membrane material when l:he membrane is penetrated. Suitable methods for removing 

15 sharp edges Is to blast the pointed end 3 or to use electrochemical polishing* To give the tip 
4 a basic shape and/or reduce the need of extensive surface treatment, such as blasting, the 
tip 4 may first be ground, for example It may be provided with a so-called back bevel cut, 
and thereafter the required surface treatment in the form of blasting or electrochemical 
polishing or any similar method Is performed. Preferably all surfaces 18 and edges 19 of the 

20 pointed end 3, comprising the penetrating tip 4, in the area between the point-shaped edge 
8 and a position 25 beyond the opening 6, are treated with for example blasting to shape 
the tip further and remove possibly sharp edges and burrs to give the needle the desired 
features. Furthermore, advantageously the inner edge 21, at least the rear portion of the 
inner edge 21 of the opening 6, Fs also treated with for example blasting. 

25 

In Figs, 8, 9 and 10, such a back bevel cut mentioned above which may be performed before 
blasting Is illustrated. Furthermore, the needle is illustrated before a possible bending of the 
tip to the centre line, since it is often easier to grind the tip before bending thereof. The 
grinding is accomplished primarily on the underside 20 of the pointed end 3 of the needle 1 

30 in such a way that, when the needle Is seen from above, such as Is the case in Fig. 9, a 
conical shape of the penetrating tip is obtained. Preferably, the pointed end 3 Is provided 
with a first grind angle, i.e. a tip angle a, In the Interval 50 to 100° and a second grind angle 
p in the interval 50 to 140°. In the illustrated example, the needle has been ground to the 
angles a=75° and p=100°, b.jt It should be emphasised that the way of grinding as well as 

35 the grinding angles, during the optional grinding step, may be varied in many different ways 
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within the scope of the invention and furthermore that It Is the final shape of the needle 
having a point-shaped edge, 8 and a rounded tip 4 without cutting edges that Is the basic 
idea of the invention. Althojgh a back bevel cut is preferably used to give the needle the 
basic form prior to the ro.mding of the needle, other grinding operations providing the 
5 needle with other cuts such -as for example a lancet bevel cut are also possible. 

Thus, It is emphasised tha.: the needle according to the invention, the arrangement for 
transferring a liquid according to the invention and the method according to the Invention 
are not limited by the emboUiments of the invention described above, but only by the scope 
of the following claims. Once the idea of the Invention is known, several modifications within 
the scope of the invention iould then be obvious to a man skilled in the current technical 
field. 
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CLAIMS 



1. A needle (1) for penetrating a membrane (2), having a pointed end (3) provided 
with a penetrating tip (4) and with an opening (6) for letting a liquid In and/or out 
in a main direction (7) which Is substantially parallel to the longitudinal extension 
of the needle/ cha racterized in that the penetrating tip (4) Is designed with a 
substantially point -shaped edge (8) to initially prick a membrane (2) when the 
membrane is penetrated and that the outer edges (19) present on the pointed 
end (3) In the area between the point-shaped edge (8) and a position (25) 
beyond the opening (6) are rounded so that after the initial penetration the 
pointed end (3) will push the membrane material away rather than cutting the 
membrane material. 

2. A needle according to claim 1, characterized in that the Inner edge (21) of the 
opening (6) is rounded. 

3. A needle according to claim 1 or 2, characterized in that the penetrating tip (4) 
20 ,s designed with a cross section (26) having a symmetry causing at least three 

substantially equally sized forces (F) in different directions which are radial to the 
longitudinal centre line (5) of the needle and which forces counteract each other 
so that the needle (I) will tend not to deviate from the Initial penetration direction 
when the needle (1) penetrates a membrane (2). 

25 

4. A needle according to claim 3, characterized in that the cross section is 
triangular with rounded edges. 

5. A needle according t o claim 3, characterized in that the cross section is circular. 

30 

6. A needle according to any of claims 1-5, characterized in that the point-shaped 
edge (8) of the penetrating dp (4) is arranged to lie substantially on the 
longitudinal centre line (5) of the needle (I), 

35 7 - A needle according to any of claims 1-6, characterized in that the pointed end 

(3) has a shape substantially corresponding to a part of an Imaginary cone, the 
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tip (9) of which coincides with the substantially point-shaped edge (8). 

A needle according to any of claims l- 7/ characterized In that at least a major 
part of the opening (6) Is arranged on one and the same.half of the cross section 
of the needle (1). n 

A needle according any of claims 1-8, characterized i„ that the pointed end (3) 
is provided with a basic shape In accordance with a lancet bevel cut. 

A needle according any of claims 1-8, characterized in that the pointed end (3) 
is provided with a basic shape In accordance with a back bevel cut. 

A needfe according to claim 10, characterized in that the back bevel cut has a 
tip angle (a) in the interval 50° to 100°. 

A needle according to claim U, characterized in that the tip angle (a) is 
approximately 75°. ' 

A needle according any of claims 10-12, characterized In that the back bevel 
cut has a second grind angle (p) in the interval 50» to 140». 



14. A needle according to claim 13, characterized In that the second grind angle CP) 
is approximately 100°. 



3S 



An arrangement fcr transferring a liquid, comprising a membrane (2) and a 
needle (i) for penetrating the membrane (2), said needle (1) having a pointed 
end (3) provided with a penetrating tip (4) and with an opening (6) for letting a 
liquid In and/or out in a main direction (7) which is substantially parallel to the 
longitudinal extension of the needle (1), characterized In that the penetrating 
tip (4) is designed with a substantially point-shaped edge (8) to initially prick a 
membrane (2) when the membrane is penetrated and that the outer edges (19) 
present on the pointed end (3) in the area between the point-shaped edge (8) 
and a position (25) beyond the opening (6) are rounded so that after the Initial 
penetration the pointed end (3) will push the membrane material away rather 
than cuttfng the membrane material. 
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16. An arrangement according to claim 15, characterized in that the Inner edge 
(21) of the opening (6) Is rounded. 

17. An arrangement according to claim 15 or 16, characterized in that the 
penetrating tip (<:.) Is designed with a cross section (26) having a symmetry 
causing at least three substantially equally sized forces (F) In different directions 
which are radial to the longitudinal centre fine (5) of the needle and which forces 
counteract each other so that the needle (1) will tend to not deviate from the 
Initial penetration direction when the needle (1) penetrates a membrane (2). 

18. An arrangement according to claim 17, characterized fit that the cross section 
is triangular with ruunded corners, 

15 19. An arrangement according to claim 17, characterized in that the cross section 
/ Is circular. 

20. An arrangement according to any of claims 15-19, characterized la that the 
point-shaped edge (8) of the penetrating tip (4) is arranged to lie substantially on 

20 the fongltudina! centre line (5) of the needle (1). 

21. An arrangement aixordlng to any of claims 15-20, characterized in that the 
pointed end (3) has a shape substantially corresponding to a part of an imaginary 
cone, the tip (9) of which coincides with the substantially point-shaped edge (8). 



25 



30 



35 



22. An arrangement according to any of claims 15-21, characterized in that at least 
a major part of the opening (6) is arranged on one and the same half of the cross 
section of the needle (1). 

23. An arrangement according any of claims 15-22, characterized in that the 
pointed end (3) is provided with a basic shape in accordance with a lancet bevel 
cut. 

24. An arrangement according any of claims 15-22, characterized in that the 
pointed end (3) is provided with a basic shape in accordance with a back bevel 
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cut* 

25. An arrangement according to claim 24, characterized in that the back bevel cut 
has a tip angle (o> In the Interval 50* to 100°. 

26. An arrangement azcording to claim 25, characterized in that the tip angle (a) Is 
approximately 75s 

27. An arrangement according any of claims 24-26, characterized in that the back 
*° bevel cut has a second grind angle (p) In the interval 50° to 140°. 

28. An arrangement according to claim 27, characterized in that the second grind 
angle (0) is approximately 100°. 

15 29. A needle for penetrating a membrane (2), said needle (1) having a painted end 

(3) provided with a penetrating tip (4) and with an opening (6) for letting a liquid 
In and/or out In a main direction (7) which is substantially parallel to the 
longitudinal extens.on of the needle (1), characterized in that the penetrating 
tip (4) is designed with a cross section (26) having a symmetry causing at least 

20 three substantially squally sized forces (F) in different directions which are radial 

to the longitudinal centre line (5) of the needle and which forces counteract each 
other so that the reedie (1) will tend not to deviate from the initial penetration 
direction when the needle (1) penetrates a membrane (2). 

25 30. A needle according to claim 29, characterized in that the cross section is 

trianguiar with rounded corners. 

31. A needle according to claim 29, characterized in that the cross section Is 
circular. 

30 

32, A needle according to any of claims 29-31, characterized in that the point- 
shaped edge (8) of the penetrating tip (4) is arranged to lie substantially on the 
longitudinal centre If.ie (5) of the needle (1). 



35 33. 



A method for manufacturing a needle (1) for penetrating a membrane (2), 
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comprising: 

cutting a tubular blank <15) obliquely for obtaining a pointed end (3) provided 
with a penetrating tip (4) and with a opening (6) for letting a liquid in and/or out 
In a main direction (7) which Is substantially parallel to the longitudinal extension 
of the needle (1), 

characterized by providing the penetrating tip (4) with a substantially point- 
shaped edge (8), .:>nd 



10 



rounding all outer edges (19) present on the pointed end (3) In the area between 
the point-shaped edge (8) and a position (25) beyond the opening (6). 

34. A method according to claim 33, characterized by rounding the inner edge (21) 
is of the opening (6). 

35. A method according to daim 33 or 34, characterized by shaping the penetrating 
tip (4) with a cress section (26) having a symmetry causing at least three 
substantially equally sized forces (F) in different directions which are radial to the 

20 longitudinal centre line (5) of the needle (i) and which forces counteract each 

other so that the needle (1) will tend not to deviate from the initial penetration 
direction when the needle (i) penetrates a membrane (2). 

36. A method according to any of claims 33-35, characterized by arranging the 
25 point-shaped edge (8) of the penetrating tip (4) to lie substantially on the 

longitudinal centre line (5) of the needle (i). 

37. A method according to any of claims 33-36, characterized by shaping the 
pointed end (3) as «t part of an imaginary cone, the tip (9) of which coincides with 

30 the substantially point-shaped edge (8). 



35 



38. 



A method according to any of claims 33-37, characterized by shaping the 
pointed end (3) so that at least a major part of the opening (6) will be located on 
one and the same half of the cross section of the needle (1). 
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39. A method according to any of claims 33-38, characterized by grinding the 
penetrating tip (4) In accordance with a lancet bevel cut before rounding the 
outer edges of thui pointed end (3). 

5 

40, A method accorclng to any of claims 33-38, characterized by grinding the 
penetrating tip (4> In accordance with a back bevel cut before rounding the outer 
edges of the pointed end (3), 

10 41. A method according to any of claims 33-40, characterized by rounding the outer 

edges (19) by blasting and/or electrochemical polishing. 

42. A method according to any of claims 33-41, characterized by rounding the Inner 
edge (21) of the opening (6) by blasting and/or electrochemical polishing. 

15 



20 



25 



30 
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ABSTRACT 

A needle i for penetrating a membrane 2, having a pointed end 3 provided with a 
penetrating tip 4 and with an opening 6 for letting a liquid In and/or out In a main direction 7 
5 which Is substantially parallel to the longitudinal extension of the needle 1. The penetrating 
tip 4 is designed with a substantially point-shaped edge 8 to Initially prick the membrane 
when the membrane is penetrated. The outer edges 19 present on the pointed end 3 in the 
area from the point-shaped edge 8 to a position beyond the opening 6 are rounded so that 
after the initial penetration the pointed end 3 will push the membrane material away rather 
10 than cutting the membrane material. 



(Fig- 1) 
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FIG. 2a 
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FIG. 4 



FIG.4a 
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